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10.1  SCOPE

The se lec ted  p roper ty  des igna ted  fo r  the  Cranda l l  Canyon
Mine  i s  loca ted  ma in ly  nor th  and  wes t  o f  Cranda l l  Canyon  r  a
t r ibu t ,a ry  to  Hun t ing ton  Creek ,  Emery  County ,  U tah .  The  mine
lease  p roper ty  i s  w l th in  T15 ,1  63  and  R6,7E,  U tahr  R i lda
Canyon , '  U tah  Quadrang le  (USGS Map N3922.5 -Wi1107  .5 /7 .5 ,  1979) .

Cranda l l  Creek  i s  a  sma l ]  pe renn ia l  s t ream w i th  fLows
less  than  1  c fs  mos t  o f  the  year  (0 .5  to  0 .7  c fs ,  31  May  to  4
June  1977 ;  0 .3  to  0 .8  c fs ,  B -12  November  1976 ;  Vaughn  Hansen
Assoc ia te i ,  19TT) ,  t t re  s t ream is  approx imate ly  7  km (4 .5
mi les )  long  beg inn ing  a t  approx imatb ly  3 ,150  m (9 r7OO f t )
e leva t ion  and  f low ing  eas tward  to  i t s  mouth  a t  the  con fLuenee
wi th  Hun t ing ton  Creek  ,  2  r385  m (?  ,350  f t )  e leva t ion .  The
canyon  g rad ien t  as  repor ted  by  Vaughn  Hansen  Assoc ia tes  i s  125
n /km (660  f t l rn i l e  )  o r  12 .5  percen t  bu t  the  average  s t ream
grad ien t  f rom the  upper  fo rks  downs t ream to  the  moubh i s
approx imate ly  60  m/km.  (320  f t lm i1e)  o r  6  percen t '

Cranda l l  Creek  has  no t  been  cLass i f i ed  as  a  game
f isher ies  s t ream by  the  Utah  D lv is ion  o f  Wi ld l i fe  Resources
due  to  i t s  sma l l  s i ze  and  lack  o f  su i tab le  spawn ing  g rave ls
(  subs t ra fes  a re  cemented  toge ther )  .  Cranda l l  Creek  i s  a
t r ibu ta ry  to  Hun t ing ton  Creek ,  one  o f  the  few h igh  qua l i t y
t rou t  s t , reams o f  U tah ,  and  as  such  shou ld  be  p ro tec ted  f rom
any  wate r  qua l i t y  o r  phys iea l  hab i ta t  degrada t ion .

The  fo l low ing  aqua t i c  resource  descr lp t , i on  i s  based  upon :
1  )  i n fo rmat ion  p resen ted  ln  the  1968  Hydro log ica l  A t las  o f
U tah  (  Jeppson ,  .d .shc ro f  t  ,  Huber  ,  Skogerboe  and  Bag ley ,  1 i .68  )  ;
i l  a  repor t  p repared  by  Vaughn  Hansen  Assoc ia tes  (1977)  on
t rWate r  Qua l i t y  and  Hydro log ica l  S t ,udy  in  fhe  V ic in i t y  o f
Hun t ing ton  Creek  Mine  l r l o .  4  and  L i t t l e  Bear  Spr ing t t l  and  3 )
on-s i te  su rveys  by  Rober t  N .  Winge t  Env i ronmenba l  Consu l tan ts
on  23  Ju ly  and  3O October  1980 .  Wate r  qua l i tY ,  phys ica l
hab i ta t  and  s t ream b io ta  a re  a l l  impor tan t  components  o f
aqua t i c  resources .

Water  qua l i t y  and  hydro logy  a re  d iscussed ' in  more  de ta i l
i n  ano ther  chap te r .  In  th i s  chap te r  resouree  qua l j - t y  i s  based
main ly  upon  aqua t i c  macro j .nver tebra te  commun i ty  da ta  w i th
wate r  qua l i t y  and  hab i ta t  desc r ip t ions  used  as  suppor t  da ta .

Even  in  s t reams no t  capab le  o f  suppor t ing  f i sher ies ,
s t ream macro inver tebra tes  a re  exce l len t  i nd ica to rs  o f  s t ream
qua l i t y  (Ca i rns ,  1970 ,  1977 ;  Ca i rns r  D ickson  and  Her r i cks t
1975 ;  Ca i rns ,  Lanza ,  Sparks  and  WalLer ,  1973 i  Ghef t i  and
Bona2z i ,  1977 ,  Hun t , ' 19 i61  01 ive ,  1976 ;  Re icher t ,  ^_1973 ;  Resh
and  Unz icker ,  19 i5 ;  w i t r rm and  Dor r i s ,  1968) .  Aqua t i c
macrO inver tebra te  taxa  each  respond  to  env i ronemnta l
cond  j . t i ons  acco rd ing  t o the i r  i nd i v i dua l  mo rPho logY  r
phys io logy  and  behav io r ,  D i f fe rences  in  macro inver tebra te
commun i t ies  resu l f  f rom d i f fe rences  in  wa te r  qua l i t y  (A l tman
and D i t tmer ,  1966 ;  Ca i rns ,  D ickson  and  Her r i cks ,  1977 ;  Har t



and Fu11er ,  1974 ;  Hynes ,  1961 ;  Macan ,  1974) ;  wa te r  tempera tu re
(A l tman and  D i t tmer ,  1966 ;  AFS,  1976 ;  Hooper ,  19731  Hynes '
1972 ;  Jones  ,  1972 ;  Wi l l i ams and  Winge t  ,  1979) ;  ups t ream ]and
and /o r  wa te r  use  (Bakke ,  1977  I  Ca i rns  e t  s1 . ,  1975  I  P la t t s t
1979 ;  R ing le r  and  Ha l l ,  1975)  I  s t ream grad ien t  and /o r
e leva t ion  (Baumann,  Gauf in  and  Surd ick  ,  1977  I  Hynes ,  1972 ;
Macan ,  1973 .  Re ice ,  1977 ;  S toneburn 'e r ,  1977 ;  STout  and
Vandermeer  ,  1975) ;  o r  a  comb ina t ion  o f  these  and  o ther
fac to rs .  The  range  o f  env i ronmenta l  cond i t i ons  each  taxon  can
inhab i t  has  been  ca l led  tha t  taxon 's  n iche  w id th  o r  b read th
(Co lwe l l  and  Fu tuym?r  1971 ;  P ie lou ,  1972) .

S t ream qua l i t , y  charac te r i s t i cs  a re  o f ten  no t  fu l l y  o r
accura te ly  eva lua ted  us ing  phys ica l  o r  chemica l  ana lyses
a1one .  B io log ica l  eva lua t ions  us ing  macro inver tebra tes  ve r i . f y
a  s t reamts  qua l i t y  by  de f in ing  the  s t reamts  su i tab i l i t y  fo r
suppor t lng  l i f e ,  i nc lud ing  a  t rou t  f j . shery .  The  b io ta  a re  a lso
the  bes t  ind ica to rs  o f  sub t le  changes  over  t ime  in  wa te r
qua l i t y  o r  phys ica l  s t ream hab i ta t ,  i nc lud ing  reduced  f1ows,
inc reased  sed imenta t ion  o r  degraded  wate r  qua l i t y .



10.2  METHODOLOGY

S t r e a m  C h a n n e l

Th is  por t ion  o f  the  inven to ry  p rov ided  in fo rmat ion  on  the
phys icaL  resources  ava i labLe  to  the  b lo ta  o f  Cranda l l  Creek
(Tab les  1  ,  3 ,  4  and  5 ) ,  Measurements  i .nc luded  s t ream bank ,
r ipa r ian  zone  and  wat ,e red  channe l  measurements .  Measurements
were  taken  a t  the  fou r  s ta t ions  shown in  F igure  1 .  Methods
used  were  taken  f rom those  used  by  the  U.S .  Fores t  Serv ice ,
fn te rmounta in  Reg ion  and  U.S .  Bureau  o f  Land  Management ,  U tah
Dis t r i c t  i n  the i r  aqua t i c  resource  inven to r ies .  P re l im inary
s t ream channe l  f i e ld  su rveys  ( inven to ry  phase)  were  comp le ted
30  Oc tober  1980 .

S t ream Bank .  A t  each  s ta t ion  (F igure  1 )  a  100  m leng th  o f
each  s t ream bank  was  c lass i f i ed  as  to  land fo rm grad len f ;
vege ta t i ve  t ypes  and  percen t  cover l  s tab i l i t y ;  and  types  and
ex ten t  o f  ungu la te  per tu rba t ion .

R ioa f ian  Zone .  A t  each  s t ,a t lon  (F igure  1 )  a  100  m leng th
o f  s t ream sec t i .on  was  c lass l f i ed  as  to  w id th  o f  r i pa r ian  zone
(  t f ra t  zane  ad  jacen t  to  the  s t ream w i th  vege ta t , i ve  commun i ty
types  d l f fe ren t  f rom tha t  on  the  ad jo in ing  h i l l s ides  e .g .
w i ] l ows  r  rn€adow grass , /he rbs )  ;  g rad ien t  o f  r i pa r ian  zone  and
ad jo in lng  h i l l s ides ;  vege ta t i ve  t ypes  and  percen t  cover l  and
types  and  ex ten t  o f  pe r tu rbaL ions .

Watered  Channe l .  Channe l  measurements  taken  inc luded
channe l  g rad ien t ,  subs t ra te  compos i t i on  ( l i ne  t ransec t  method
ra ther  than  the  McNe i l  co re  samp le r  due  to  the  cemented  na tu re
o f  the  sed i rnen t ,s )  ;  wa te r  and  channe l  w id th  (  l ow and  ta l1  bank
wid th ) ;  wa te r  dep th ,  ve loc i t y  and  d ischarge ;  and  amount  and
qua l i t y  o f  spawn ing  g rave ls .

F isher ies .  I t  i s  p roposed  tha t  the  f i sh  o f  Cranda l l  Creek
no t  be  sarnp led  due  to  obv ious  lack  o f  rep roduc t ion  hab i ta t
(a l1  g rave ls  a re  cemented  toge ther ) .  Wate r  qua l i tY r  hab i ta t
and  macro inver tebra te  su rveys  shou ld  be  adequa te  in  p rov id ing
in fo rmat lon  necessary  to  insure  p ro tec t ion  o f  the  l im i ted
f  i shery  o f  Cranda l -L  Creek .

Macro inv ,e r tebra te  Comnun i t ies .  Four quan  t i t  a t i ve
macro inver tebra te  ben th ic  samp les  were  taken  f rom s ta t ions
CC0 i  and  CC02 (F igure  1 )  aecord ing  to  the  s t ra t i f i ed  random
cr i te r la  fo r  se lec t ion  o f  spec i f i c  samp le  s i tes  (EPAr  1973) .  A
mod i f ied  Surber  samp le r  (F igure  2 )  was  used  to  take  the
samples l  samp les  were  f loa ted  in  a  sa tu ra ted  saL t  wa te r  (NaCl )
so lu t ion  in  the  f i e ld  fo  separa te  o rgan isms f rom sand  and
grave l  I  samp les  v re re  p reserved  in  101 ,  fo rma l in  and  t ranspor ted
to  the  labora to ry  fo r  p rocess ing .

Samples  were  hand  p rocessed  w ibh  macro inver te 'b ra tes
sor ted  f rom sample  debr i s  us ing  a  s te reo  zoom N ikon  b inocu la r
mic roscope ;  o rgan isms were  sor ted  and  enumera ted  by  taxonorn ic



group  (mos t  to  genus  and  spec ies  bu t  some on ly  to  fami l y
1eve1) ;  samp le  o rgan isms were  then  be  d r ied  and  we ighed .

Ana lys is  o f  samp le  resu l t s  (Tab le  D  inc luded  mean number
fo r  each  taxon  and  to ta l  samp le  numbers  per  s ta t ion  per  da te ;
s tandard  dev i .a t ion  o f  the  to ta l  mean.number ;  eoe f f i c ien t  o f
va r ia t lon ;  mean d ry  we igh t  per  samp le ;  number  o f  taxa  per
s ta t ion ;  dominance  d ive rs i t y  (H ,  Shannon- l leaver )  ;  and
to le rance  quo t ien ts  fo r  each  taxon  (TQ) ,  commun i ty  to le rance
quo t ien t  CTQa and  b io t , i c  cond i t i on  index  (BCI ) .

The  to le rance  quo t ien t  i s  a  va lue  ass igned  each  taxon
based  upon  i t s  to le rance  and  se lec t i v i t y  fo r  va r ious  subs t ra te
mate r ia l - s ,  s t ream grad ien ts ,  1eve1s  o f  a l ka l in i t y  and  su l fa te
concen t ra t lons .  TQ t  s  range  f rom 2  (  ve ry  f rag i le  r  na r row
to le rance  l im i t s )  to  108  (w ide  to le rance  l im i t s  fo r  a l l  4
paramete rs ) .  The  CTQa is  the  a r i thmet i c  nean  o f  the  to le rance
quo t ien ts  (Ta)  o f  bhe  ac fua l  baxa  o f  macro inver tebra tes
sampled  f rom the  s t ream s ta t ion  on  the  g iven  da te .  The  h igher
the  CTQ2 va lue  the  la rger  the  rab io  o f  to le ran t  spec ies  to
more  env" i ronmenta l l y  f rag i le  spec ies .  The  CTQ, - ,  i s  a  p red ic ted
commun i ty  to le rance  quo t ien t  i nd ica t ing  what  ' can  be  expec ted
f rom a  commun i ty  inhab i t i ng  a  s t ream such  as  Cranda l l  Creek .
The  BCI  i s  mere ly  an  ind ica t ion  o f  pe rcen t  o f  p red lc ted  fo r
the  ac tua l  commun i ty  g iven  ex is t ing  wa te r  qua l i t y  and  hab i ta t
charac te r i s t i cs  fo r  the  s t ream in  ques t ion .  The  TQr  CTQ,  and
CTQ^ was  taken  f rom a  US fo res t  se rv ice  pub l i ca t ion  au thored
by  f r inge t  and  Mangum (1979) .

The  maero inver febra te  commun i ty  fo r  Hun t ing ton  Creek  has
been  in tens ive ly  samp le  by  Wlnge t  fo r  near l y  10  years .  H is
s tud ies  a re  s t i l 1  in  p rogress  and  w i l l  con t inue  fo r  severa l
more  years .  Resu l t s  o f  Winge t ts  s tudy  p rov ide  a  sound  da ta
base  fo r  the  rece iv ing  wate rs ,  Hun f ing ton  Creek .  Aceord ing  to
l i l r .  John  L ivesy ,  

'U t ,ah  
D iv i s ion  o f  Wi ld I i fe  Resources  r  P r i ce

0 f f i ce  (persona l  eommun iea t i i on ,  22  Augus t  1980)  t f re  ma in
concern  over  deve lop ing  the  coa l  resources  o f  Cranda l l  Canyon
is  the  po ten t ia l  impac t  on  Hunt ipg ton  Creek ,  a  p r ime t rou t
f i shery .  There fo re ,  the  ava i lab le  

-base l ine  
da ta  on  Hunt ing ton

Creek  i s  impor tan t  to  the  Cranda l l  Canyon  p ro iec t  and  w i l l  be
used  in  evaLua t ing  any  suspec ted  impac ts  when  the  need  a r i ses .



10.3  EXISTING F ISH AND WILDLIFE RESOURCES

10.3  .2 .1  AQUATIC WILDLIFE AND HABITAT AND VALUE
DETERMINATION

Cranda l l  Canyon  i s  a  nar row,  s teep  canyon  w i th  1 i t , t l e
meander  room fo r  the  s f ream in  the  canyon  bo t tom.  There  has
h ls fo r i ca l l y  been  heavy  ca t t le  g raz ing  p ressures  on  the  g rassy
and  tender  herb  and  shrub  vege ta t ion  found  ma in ly  in  the
l im i ted  r ipa r ian  zone  l i n ing  each  s ide  o f  the  s t ream.  Th is  has
resu l ted  in  25  to  40  percen t  uns tab le  s t ream banks  w i th
eros ion  and  s lough ing  bank  mate r ia l  s  common.  The  p resen t
dominan t  r ipa r ian  vege ta t ion  cons is ts  o f  matu re  t rees  and
shrubs .  0ver  ha l f  o f  the  s t ream 1s  shaded ,  e i the r  by  ta I l
vege ta t ion  o r  s teep  bank  mate r ia l s .

Large  bou lders ,  some over  2  m (6  f t )  i n  d iamete r  a re
eommon in  the  s t ream channe l  and  ad jo in ing  1 t ,  p rov id ing  a
po ten t ia l  fo r  deep ,  covered  poo l  hab i ta t  "

Somet ime in  the  reeen t  pas t ,  a  m inera l  sp r lng  f l owed in to
Cranda l - l -  Creek ,  as  ev ideneed  by  a  la rge  nar l  depos i t  (dam)
near  the  lower  fo rks .  The  spr ing  i s  no  longer  ac t i ve  bu t  a
mlnera l  wa te r  in f luence  (cemented  subs t ra tes )  i s  s t ' i l 1
apparen t  in  Cranda l l  Creek ,  Vaughn  Hansen  Assoc ia tes  (1977)
repor ted  tha t  wa te r  qua l i t y  in  Hun t ing ton  Canyon  t r ibu ta r ies
de te r io ra tes  in  a  nor th  to  sou th  and  wes t  to  eas t  d i rec t ion t
and  Cranda l l  Creek  has  be t te r  wa te r  qua l i t y  than  those
t r ibu ta r ies  to  the  sou th .  They  repor ted  su l fa te  concen t ra t ions
in  Cranda l l  Creek  o f  27  to  40  ng / I ,  TDS o f  390  to  450  mg/ I ,
b iea rbona te  a lka l in i t y  o f  263  to  312  ng / I ,  ch lo r ide  o f  1 .5  to
6  mg/ I ,  and  i ron  ( to taL)  o f  0 .05  to  0 "16  ng / I .  None  o f  these
wate r  qua l i t y  paramete rs  exceed  s ta te  l im i t s  fo r  d r ink ing
wate rs ,  no r  a re  h igh  enough  to  a lone  accoun t  fo r  the  cemented
subs t ra tes  o f  Cranda l l  Creek .  Wate r  qua l i t y  o f  Hun t ing ton
Creek  i s  s im i la r  to  thab  o f  Cranda l l  Creek  w i th  su l fa te
concen t ra t , l ons  genera l l y  o f  20  to  B0  ng / I ,  TDS o f  180  to  400
mg/ I ,  b i ca rbona te  a lka l in i t y  o f  200  bo  270  ng / \ ,  ch lo r ide  o f  1
to  15  mg/ ! ,  and  i ron  ( to ta1)  o f  0 ,05  to  2 .5  ng / I .

Wate r  tempera tu res  a re  s im i la r  to  those  in  Hun t ing ton
Creek  w i th  no  ev idence  o f  any  warm wate r  sp r ings .  Wate r
tempera tu res  range  f rom a  near  un i fo rm 0 -1o  C f rom November
th rough  March  each  year .  Summer  wa te r  tempera tu res  common ly
have  a  d iu rna l  f l uc tua t ion  o f  10 -15o  C per  day  w i th  max imum
tempera t ,u res  near  2Oo C.

Cranda l l  Creek  has  a  d ra inage  a rea  o f  approx i rna te ly  769
to  1 ,010  ha  (1900  to  2500  ac res ) .  The  s t ream b isec ts  mos t l y
Cas t le  Gate ,  B lackhawk and  S ta r  Po in t  Sands tone .  Nor th  Horn
and  Pr i ce  R ive r  fo rmat ions  fo rm the  ma jo r i f y  o f  the  h lgh
canyon  above  the  source  o f  the  ac t i ve  su r face  s t ream f lows .



Accord ing  t ,o  vaughn  Hansen  Assoc ia tes  (1gTT)  ,  wa te r  f rowsin  upper  c ianoa i i " ' ' c "nyon  a re  in te rmib ten t  
'w i th  

f l owsor ig ina t ins  as  in te r r iow wh ich  
"u " f " "u "  "b ; ; ;  

o r  near  t ,hecas t le  Ga ie  sand t l i " " - "e rac r< r rawr<  
- ro . * " t i on  

in te r face  and , /o rover land  f low in te r f low do ; l r ; i i ne  dur ing  sp r ing  runo f fseason  wh i le  over land  f low r "  * " " t - l o r ron  dur ing  the  summerthundershower  per iod  .  vHA ar  so  rep_or ted  spr  ings  in  t ,hec randa ' l -1  canyon  a rea  su . r face  p r imar i ry  above  and  be low the
?}";f:"ilf 

":ff3;fl;";- "ii i, rittr" !"iun,i"arer acii'virv showing

Jeppson . ,  Ashcrg f t ,  f i uber . , -  ̂ Skogerboe  and  Bag ley  (  1  96  8  )repor ted  approx imate ry -  ? .  g  cm (za  in i r ruu )  annua l  p rec ip i t ,a t ionnorma l l y  occur r ing  i ;  
' i r , "  

c randJ i '  canyon  a re i ,  They  a lsorepor ted  a  po ten t ia f  evapo t ransp i " " i i on  o f  7 .1  to  T .g  cn  (18t 'o  21  inehe i )  p " " -yJ " " * . ' "Mo" r  ; ; ; ; ; ; i i a r ion  in  c ranoar r  canyonf a l l s  a s  w i n t e r  u n 6 * . - -  
-  ' r v D e  P ' E . - r l r l I

CrandaLl  Canyon,  n"u . r^ lq* : ! : "p ,  s lopes ,w i th  exposed so i l  s ,car r ies  fa i r ly  i t " "vv  seormenL 
' roaas 

dur ing i , rgn runof fper iods,  but  oue to  l r re  s teep_ grad ient  ano- r r ieh  vetoc i t ies ,s t ream subst ra tes .  are  la - reerv  
- f r6e 

o i - r in"  suo i * .Jn ts .  rn  fac t ,the dominant  subst " " iu - i "  g" "u" r . - rubb le  coment ,ed together  w i th
[:iil;:r"X"??itt"",irii"J."or.l 

-i"'l,ii"irs 
combined wirh mosrly

There 
11" *nl t t r : t :  I l9-"1,  b j .otogi .cal1y,  abour crandat l .creek pr ior  to  the i tsO 

"u"ueys.  Ther i  have been f ish observedi n  lower  c randa l r .  c " " " r . ,  
'  

o r t -  
"pp"o* imate ly  

1  .0  km (0 .6  m i le )ups t ream o f  the  canyon 'mouth  b ie  some h igh  bar r ie rs ,  abovewh ich  no  f i . sh^have  t ; ; ;  o t " " rved .  There  a re  no  roose  spawn inggrave ls  in  c randa l l  c ree t<  ind i " " t l ng  a  p robab le  rack  o fspawn ing .  The  . f  i sh  p "ou"o rv  
-  

" " i r ,  

- i p " t r " " rn  
r rom Hunt ing toncreek  each  spr ing  ou i ' - J r "  unab le  to  success fu l l y  reproduce .

i l ; : ; :ngton 
cr ler< ' i "  i i "  i ' r  rn"  h igher  qual i ry  r rour  sr reams of

Sta t , iqn  CC01

^  s t ream Hab i ta t , -  A  summary .  o f  the  phys ica r  hab i ta t ,  o fc randa l -1  c reek- -a '  s ta t i . tn^  c^co t  
- i r : . Jure  

r  )  i s  p resented  inTab le  1 '  The  lower  z  r<m'o r  c randa l i - c reek  had  fa i r ry  un i fo rmhab i ta t  as  p rev ious l i  d " " " " ibed .  Th ;  s t ream channe l  a t  s ta t ionCc01  has  a  s teep  e .Lo i " - " t  (4 . i f f ' - i r , l t  pa r t ia l y  accoun ts  fo rthe presence or ' r iu ; i ; - ' rss i " i ' - .n 'a  " ; r iu"r  (30y,)  in  such h lehpropor t , i ons .  
_These  subs t ra tes  on  "  

3b  Oc tober  1980  had  acover ing  o f  f i ne  s i l t ,  t t  
" t  

a  c rus t  Iao  s ta r ted  to  fo rm overf rom chemica l  o "po" - i t i on .  Th is  s i l t  l ayer  had  resu l ted  in  asparse  a1ga l  g fowth  on  - the  "o " t  " .  
r t r "  

' r J " ; ; ve r tebra te
commun i ty  o f  s ta t ion  cc01  c raoru -  eJ . - i i "o  showed the  impac t  o fth i s  s i l t  cover ing  on-  

' . t he  

.  . " . rb ; ; "J iu "  w i th  on ly  8 ,484 /naorgan isms compared  w i t t r  39 r3o4 inZ  rpJ - " " " *  a t  S ta t ion  ccoz .



In  genera l  Cranda l l  Creek  aL  th is  s ta t ion  i s  in  a  h igh
grad ien t r  hs r row channe l ,  s teep  s ided  canyon .  Ca t t1e  g raz ing
dur ing  the  summer  o f  1  980  had  resu l ted  in  c lose-c ropped
grasses  and  young  herbs  and  fo rbs .  Th is  p racb iee  over  the
years  has  resu lbed  in  reLa t i ve ly  uns tabLe  s t ream banks  caus ing
modera te  s i l t a t ion  o f  the  subs t ra tes .  The  s t ream has  l im i ted
po ten f ia l  fo r  improvemenf  con t ro l led  an ima l  use  o f  the
r ipa r ian  a reas  wou ld  reduce  sed imenta t ion  bub  cement ing  o f  the
subs t ra tes  wou ld  s t i l l  l im l t  the  b io t i c  po ten t ia l .

Aqua t , i c  Macro inver tebra tes .  Tab le  2  con ta ins  a  summary
descr ip t ion  o f  the  aqua t i c  maero inver tebra te  commun i ty  ^o f
c randa i l  c reek  a t  S ta t ions  ccO1 and  cca2  on  30  oc tober  1980 .
Samples  f rom Sta t ion  CC01 con ta ined  a  d ive rse  assemblage  o f
taxa  (31)  inc lud ing  severa l  w i th  fa i r l y  na r row env i ronmenta l
to le rances  (TQ<36) .  The  p resence  o f  Ephemere l la  g rand is t
P te rona lce l la  bad i ,a  and  fsoseno ides  z ionens is  re f lec ts  the
commun i ty  o f  Hun t ing ton  Creek  as  these  spec ies  a re  common in
the  la rger  rece iv ing  s t ream bu t  were  absen t  f rom the  Oetober
samples  f rom the  ups t ream s ta t ion .

Lower  Cranda l l  Creek  macro inver tebra te  co rnmun i ty  in
Oc tober  exh ib i ted  s igns  o f  somewhat  lower  wa te r  qua l i t y  than
a t  upper  Cranda l l  Creek  (  S ta t ion  CC02)  absence  o f
Arc f ,opsyche .  and  Parapsyche  cadd i -s f l j . es  p lus  reduced  numbers  o f
severa l  taxa .  The  overa l l  commun i ty  compos i t i on  (CTQ. )  on  30
October  1980  was  94% (BCI )  o f  the  p red ic ted  po ten t ia l  (CTQ^)
fo r  tha t  s t ream sec t , ion .  Th is  suppor ts  the  fo rement ion6d
conc lus ion  tha t  the  po ten t ia l  fo r  improvement  o f  th i s  s t ream
sec t ion  fo r  aqua t i c  l i f e  i s  l im i ted .  IL  a lso  po in ts  ou t  the
h igh  qua l i t y  o f  th i s  s t ream cons ider ing  the  l i rn i ted  resources
(1ow f lows  and  ehen ica l  depos i t i on )  and  as  such  shou ld  be
pro tec ted  f rom fu r ther  per tu rba t ion .

S ta t ion  CC02

St ream Hab i t ,a t .  Tab le  3  p resen ts  a  summary  descr ip t ion -o f
the  s t ream f raOi ta t  a t  S ta t idn  CCO|  on  30  Qc tober  1980 .  The
to ta l  channe l  was  w ider  than  aL  S ta t ion  CC01 (40  f t  eompared
wi th  20  f t )  and  s t ream grad ien t  was  g rea te r  (5 .0% compared
wi th  4 .5%) .  There  was  more  bedrock  and  less  sand  and  s i l t  a t
S ta t ion  CC02.  S t ream banks  were  more 's tabLe  and  the  r ipa r ian
vege ta t ion  zone  was  w ider  a t  S ta t ion  CC02 compared  w i th
Sta t ion  CCO1.  The  s t ream was  s t i l 1  in  a  s teepr  hs r row channe l
w i th  s teep  banks .  Ca t , t l -e  g raz ing  had  p rodueed  an  apparen t
absence  o f  ta t l  g rass ;  ra ther  the  vege ta t ion  was  c ropped  e lose
to  the  g round .  Bank  e ros ion  was  ev iden t  as  land  s loughs  up  to
40  f t ,  w ide  and  30-45  f t  h igh .  S t ream subs t ra tes  d id  no t  have
the  cover ing  o f  s i l t  t ha t  was  ev iden t  a t  S ta t ion  CCO1.

Aquat i c .Macro inver tebra tes .  TabLe  2  p resen ts  samp l ing
da ta  fo r  3O October  1980 .  The  p resence  o f  Parapsyche  ind ica tes
a  dependance  upon  headwate r  sp r ings  fo r  the  ma jo r i t y  o f
low- f low wate rs  in  upper  Cranda l l  Creek .  Paraps l rche  '
A rc topsvche ,  Epeorus ,  Zapada  c inc t ipes  r  pLus  o ther  taxa  w i th



l ow TQ va lues ,  ind ica te  re la t i ve l -y  h igh  wafe r  qua l i tY  t
pe renn ia l  f l ows  and  good  hab i ta t  aE  S ta t ion  CC01.  The  BCf  o f
94  ind ica tes  the  commun i ty  i s  near  i t s  p red ic ted  po ten t ia l  as
fa r  as  compos i t i on  i s  concerned .  The  h ish  numbers  and
re la t i ve ly  even  d is t r ibu t ion  o f  numbers  over  t ypes  (H=3.46)
suppor t  the  conc lus ion  tha t  on  3O October  1980  the  aqua t i c
mbcro lnver tebra te  commun i ty  a t ,  S ta t ion  CCA7 was  in  good
cond i t i on .

S ta t , i ons  UPNF and  UPSF

These  2  s ta t ions  were  se lec ted  as  pho to  and  occu la r
hab i ta t ,  mon i to r ing  s ta t ions  on1y .  Summary  descr ip t , i ons  o f  the
phys ica l  resources  a t  each  s ta t ion  on  3O October  1980  a re
presen ted  in  Tab les  4  and  5 .  Upper  sou th  fo rk  i s  sp r ing  fed  a
shor t  d l s tance  above  the  con f luence  w l th  upper  nor th  fo rk '
Above  the  spr ings  the  s t ream is  repor ted ly  in te rmi t ten t .
Subs t ra tes  in  bo th  fo rks  were  covered  w i th  chemica l  depos i f i on
bu t  no t  as  s t rong ly  cemented  toge ther  as  a t  S ta t ions  CC01 and
CCA? downs t ream.  There  l re re  a lso  heav ie r  a1ga l  g rowths  on  the
rocks  a t  these  upper  s t ,a t ions  than  a t  bhe  lower  2 ' s ta t ions .

Channe ls  a t  S ta t ions  UPNF and  UPSF were  nar row w i th  s teep
s ides  as  a t  the  lower  s ta t ions .  The  channe l  in  UPSF was
nar rower  w i th  more  la rge  rocks  and  dead  t imber  fa l1  than  in
UPNF tha t  had  a  more  open  f la t  bo t tom channe l ,  a l though  no t
very  w ide  and  s t ream banks  were  near  ve r t i caL  l5  to  20  fee t .
Graz ing  impac ts  on  the  r ipa r ian  commun i t ies  were  v i s ib le  on
bo t ,h  f  o rks .

1  0 .3  .3  SPECIES OF SPECIAL S IGN]F ICANCE

10.3 .3 .1  THREATENED AND ENDANGERED SPECIES

Of f i c j .a l  USF&WS Seet ion  7  op in ions  re la t ing  to  the
aqua t i c  resources  o f  Hun t ing ton  and  Ecc les  Canyon  d ra inages
have  ind ica ted  tha t  no  th rea tened  o r  endangered  spec ies  o f
f i sh  o r  o ther  aqua t i c  o rgan is rns  have  been  found  in  wa te rs
ups t ream o f  the  Lowes t ,  2  o r  3  m i les  o f  the  Pr i ce  o r  San  Rafae l
R ive rs .  The  o rgan isms o f  Cranda l l  Creekr  3s  p resen t l y  known
are  a l l  common and  w ide ly  d is t r ibu ted  th roughou t  s f reams o f
U tah .  There  a re  found  in  Cranda l l  Creek  represen ta t i ves  o f
severa l  taxa  l im i ted  to  h igh  qua l i t y  env i ronsr  bu t  noner  3s
fa r  as  i s  p resen t l y  known,  a re  ra re  in  the  in te rmounta in



10.4  EXPECTED IMPACTS OF I ' { IN ING OPERATIONS ON F ISH AND
AQUATIC WILDLIFE

Cranda l l  Creekras  a  hab i ta t  fo r  aqua t i c  w i ld l i f e  o ther
than  f i sh ,  i s  a  qua l i t y  s t ream and  as  such  shou ld  be  p ro tec ted
f rom impac ts  o f  the  p roposed  Cranda l l  Canyon  Mine  Pro jec t .
There  i s  no  p lanned  d is tu rbance  o f  CrandaL l  Creek  aE p resen t
w i th :  the  access  road  a l ignment  p lanned  fa r  enough  above  the
s t rearn  so  as  to  avo id  sed i .menta t ion  o r  rea l ignment
per tu rba t ions l  and  mine  por ta l  i s  p lanned  fo r  an  o f f - s t ream
s i te .  There  eou ld  poss ib ly  be  run-o f f  p rob lems f rom the  road
and /o r  por ta l ,  espec la l l y  dur ing  ac t i ve  su r face  d is tu rbance
ac t i v i t i es .  Cranda l l  Creek  cou ld  poss ib ly  be  impaeted  f rom
sur face  run-o f f  sed iments ,  bu t  th i s  shou ld  no t  be  a  se r ious
prob lem i f  sed iment ,  con t ro l  qu lde l ines  a re  fo l1owed.  Po ten t la l
subs idence  a reas  a re  ma in ly  above  perenn ia l l y  wa te red
s t re tches  o f  Cranda l l  Creek  and  headwate r  i r i bu ta r ies ,  thus  no
impac ts  f rom subs idence  on  the  b io ta  o f  Cranda l l  Creek  a re
expee ted .  Proposed  mon l to r ing  shou ld  e lue ida te  any  impac ts
tha t  may  occur ,  i nc lud ing  those  assoc ia ted  w i th  reduced  s t ream
f lows  caused  by  in te rsec t ion  o f  source  aqu l fe rs .  .

10 .5  MIT IGATION AND MANAGEMENT PLANS

Since  no  impac ts  a re  expec ted  to  the  perenn ia l  wa te rs  o f
Cranda1 l  Canyon  in  the  near  fu tu re ,  no  spec ia l  m i t iga t ion  p lan
concern ing  Cranda l l  Creek  i s  p resen ted  here .  Cranda l l  Creek
wi l l  be  mon i to red  fo r  hab i ta t  va lue  and  b io t i c  commun i ty
cond l f i on  fo r  the  nex t  2  years ,  sp r ing  and  fa l1  samp l ings r  in
o rder  to  acqu i re  a  base l - ine  descr ip t ion  o f  the  resource .  Th is
base l ine  w i l l  p rov ide  so l id  g rounds  fo r  fu tu re  impac t  ana lys is
and  ml t iga t ion  p lann ing  i f  the  need  a r i ses ,

10 .7  F ISH AND WILDLIFE MONITORING

Cranda l l  Creek  i s  a  qua l i t y  s t ream and  as  such  shou ld
have  a  base l ine  descr ip t ion  o f  i t s  hab iba t  and  b io ta .  Aqua t i c
macro lnver tebra te  samp les  w i l l  be  taken  each  spr ing
(Apr i t -May)  and  fa l l  (Oc tober -November )  dur ing  1981  and  1982 .
Hab i ta t  measurements  as  p resen ted  in  Tab les  1  ,  2 ,  3 ,  and  5  o f
th i s  repor t  w i l l  be  made a t  the  sane  t ime as  the  b io log ica l
samp les .  Da ta  co l l ,ec ted  w i l l  be  co r re la ted  w i th  wa te r  qua l i t y
and  hydro logy  measurements  d iscussed  under  ano ther  chap te r  o f
th i s  repor t .  f f  impac ts  shou ld  become ev iden t  in  the  d ra inage
area  o f  Cranda lL  Creek  in  the  fu tu re ,  mon i to r ing  o f  aqua t i c
macro inver tebra tes  and  hab i ta t  ehanges  w1 l1  be  s ta r ted  aga in ,
us ing  p rev ious ly  co l lec ted  da ta  as  the  base  fo r  impac t '
eva lua t , ion .
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Figure  2 .
Modified Surber SanPler

Ni tex  280m ic ron  mesh  ne t t i ng

V iny l  s i deS V iny l  bo t t om

," t  z / , r i  a luminum f rame

Benthic sasrples $/ere t ,aken with a Surber sampler (Surber,  L937),
nodified by T,,Iinget (1971-) as shown. The intake opening is 30 cur (L2

inches) wide by 45 cn (18 inches) high and the bag is 91 cn (3 feet)
long. The standard Surber sampler is only 30 cm (12 inches) high
with a 62 cm (2 feet)  long bag. The rnodif ied sampler was designed
with a larger collecting bag Lo prevent excessive backwash and loss of
contents when col lect ing in deep, swif t  streams.

1?'
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Table 1. Resource descriptlon of Crandall Creek, Emery Countyr Utaht
at Stn CC01 on 30 0elober 1980.

Water Surface (Q:0.7cfs)
mean water width: 4.8 ft l range
mean water depfhz 0.2 ft; range 0.1 to
mean water velocity: 0.7 ft,/sec; range

0.8 f r
0  to  1 .8

Channel
Total wldth: mean 20 tE; range 16
Substrates: boulder ()12in dlam)

rubble (3-12in diam)

gfl"t (.1-3in diam)

si l t
clay

Gradi.ent: nean 4.5%
Left Bank

Right Bank

cover
stability
class
gradient
ungulafe damage
riparian zone

eover
stability
class
gradient,
ungulate damage
riparian zone

fblsec

to 31 ft
5%

357"
301"
15%
1o%
0%

75%
551"

low shrubs and grass
5%

50%
7t t

7B%
35%

trees and shrubs
54%
25it

4 f r



Table 2. Macroinvertebrate community data
Crandall Creek, Emery County, Utah.
1980 .

as mean nunber/# for
Sanples taken 30 October

Taxa
Station

cc01 ccoz TA

Nematoda
PLanorbidae
Oligochaeta
Turbellaria
Hydracarina
Copepoda
Ostracoda
Collsnbola
Ephemeroptera

.O^rneletus
Baet,is
Cinysnula
Epeorus
Ephemqrella sranLis
Ephemerella inermis

Plecoptera
Nemouridae
Zapada cinptlpes
Megarevs signata
Capniidae
Pteronarcella badia
Isogenoides zionensis
Isoperla
Chloroperlidae

Trichoptera
Rhyacophila
Arctopsvche
Hydropsyghe
Parapsvche
0ligophlebodes
Brachvcentrqs

Coleoptera
Elmidae

11

T5
65

2 r7A1
11

u::

54
1,431
1 ,130

108
75

G;
89
13,2:
1 ' l

678

-:
11

334

161
11

387
1rT24
4r713

786
1 ,410

54

97
6 1273
1 ,BB3

581

65

10,3; ;
764
75

11442

108
108
108
108
108
108
108
108

1B
1B

108
6

24
24

108

54

54

48
72
21
21
24
4B
4B
36
16
24
32
24
24
4B
24

-:

T7
w

409
43
89
22

::

11

1B



Tabl-e 2. Continued (Crandall Creek),

Taxa ccO1
Station

cc02

Diptera
Antoeha monticola
Dicranota
Ormosia
Holorusia grandis
Pericoma
Simuliidae
Chironcmidae
Ceratopogonidae
Euparvnhus
Hemerodromia

118
226
11

22
11

269
22
11
75

54
65

24
24
T2
72
36

108
108
108
108
108

-;

183
4 1422
21443

11

2;;

Mean Nunb er/rF
Standard Dev.
Coeff. of Var.
Mean Dry Wt, Nre
Nunber of Taxa
H (Shannon-Weaver)
CTQ^
craS
BCr'

Br4B4
3,354

40
2 .1

31
3.33

64
60
94

39,304
23,722

60
2.2
33

3.46
64
60
94il



Table 3. Resource description of Crandall Creek, Emery County, Utaht
at Stn CC02 on 30 October 1980.

Surface (Q=0.4cfs
mean water width: 4 ft
mean water depth: 0.2 tt l range 0.1 to 1.1 ft
mean wat,er velocity: 0.6 ft lsec; range 0 to 1.6 fE/sec

Channel
Total widbh: mean 40 ft; range 25 Lo 55 fL
Substrates: boulder ()12in diam) 20%

rubble (3-12in diam) 35%
gravel  ( .1-3in diam) 25%
sand 1A%
silt 5%
clay A%

Gradient: mean 5.0%
Left Bank

cover 65%

:l33:tttt "n"ff3 and rrees(sparse)
gradient 30%
ungulate damage ,0% ̂.
riparian zone 12 tE

Right Bank
eover
stability
class
gradient
ungulat,e damage
riparian zone

75%
50%

trees and shrubs
32%
257,

7fL
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Table 4. Resource deseription of Crandafl Creek, Ernery County, Utah,
at, Stn UPNF on 30 October 1980.

Water Surface (Q=0.15cfs)
mean water width: 2.5 ft; range 2.0 Eo 3.6 'ft
mean water depth: 0,1 ft; range 0 to 0.3 ft
mean water velocity: 0.5 ft lsec; range 0 to 0.8 ft lsec

Channel
Total width: mean 25 fL
Substrates: boulder ()12in diam) 157

!::li; f;l3ll $i#l ='3U
sand 1Af'
silf 5%
clay 5%

Gradient:. nean 5.57"
Left Bank

Right Bank

cover
stabil ity
class grass
gradient
ungulate danage
riparian zone

cover
stabil ity
class
gradient
ungulate damage
riparian zone

507"
50%
+ shrubs
351"
50%
B fb (1-10 f t )

75%
50r"

trees + shrubs
y%
25%

7 t t  (1-10 f t )



Table 5. Resource description of CrandaLl Creek, Emery County, Utaht
at Stn UPSF on 30 October 1980.

Water Surface (Q=0.2cfs)
mean water width z 2.5 ft; range 1.8 to 3.3 , 'ft
mean water depth: 0.15 ft; range 0 to 0.5 ft
mean water velocity: 0,6 ft./sec; range 0 to 1.1 ft lsec

Channel
Total width: mean 15 ft
Subst,rates: boulder ()12tn dlam) 30T"

rubble (3-12in diam) 357'
g#;"t (.1-31n diam) ,?n
s1If O%
clay A%

Gradient,: mean 7.0%
Left Bank

cover
stabil ity
class trees
gradient
ungulate damage
riparian zone

75%
507,

+ shrubs
357
5A7"
5 ft (4-B ft,)

Right, Bank
cover 75%
stabil ity 38%
elass trees + shrubs
gradlent 327"
ungulate damage 25%
riparlan zone 5 fb (3-10 ft)
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